Abstract. An almost complete list of Pólya polynomials of all primitive permutation groups up to degree 20 has been computed.
1. Definitions. Let G < @" be a permutation group of degree «EN. Then, any permutation a E G has a unique factorization into a product of cycles. If this factorization consists of r, 1-cycles, t2 2-cycles, . . . and t" «-cycles, we call t := (tx, ..,,/") G NJ the type of the permutation a, which will be denoted by t(o) = (ij(a), . . . , tnia)). Obviously we have (1) ¿ it, = t ittio) = n.
i-\ 1=1
For the permutation group G, we define the Pólya polynomial as (c) G = *,. Hence, we find the Pólya polynomial of the alternating group 2l" by taking the Pólya polynomial of the symmetric group <3n, cancelling the terms with t2 + t4 + • ■ ■ + t2mE 2N0, and doubling all other coefficients. For instance: " = 3: P^ = \(z\ + 2z3), « = 4: P^ = -(zf + 8z,z3 + 3z2).
3. Remarks on the Number-Theoretical Interpretation of Pólya polynomials. Any separable polynomial / of degree « over a ground field k determines a Galois group G = Gf as the permutation group of the roots off. Let a,, . . . , a" be the roots off.
Gj
" JV := fc(a" ..., a,)
.AT .-k(ax) 9k will denote the set of all prime ideals in k. It is well known, that 1J'i_xiti = n. t := (/"...,/") is called the (y/je 0/ p w Ä", which is denoted by t = t(p) = **I*(P)-Already Artin [1] ("Hilfssatz" in Abschnitt 2) and Hurwitz [4] ("Satz von where iN\k/p) denotes the Frobenius symbol. Using Cebotarev's density theorem, we get
where 5 denotes the Dirichlet-density (cf. (4)). But the right-hand side is a coefficient of the Pólya polynomial PG and can be determined purely grouptheoretically. 4 . Results for Primitive Permutation Groups Up to Degree 20. I made use of an old version of the program system GROUP, developed by J. Neubiiser, Aachen, and J. J. Cannon [3] , to compute Pólya polynomials for given permutation groups. I coded and implemented a change in the algorithm determining all elements, so that, in principle, one is able to determine the Pólya polynomial of any given permutation group with the computer. The limitations are naturally memory-usage and time-consumption. Input for the program are generating elements, from which the program collects all occurring permutation types, and their frequencies, during the determination of all elements, so that the output can be the coefficients of the Pólya polynomial.
All primitive permutation groups up to degree 20 (determined by C. C. Sims [5] ) were used as input to the program. The results (and thus the program) have been checked by hand for small group-orders and by comparison with theoretical results for 21, ©".
To identify the groups I used the notation of Sims [5] ; for instance, 7.2 denotes the second group of degree 7 in Sims' list, and 11.6 the sixth group of degree 11 (which is the Mathieu group Mxx).
The program only failed for the groups 16.19, 16.20, 2I" for « = 9, 10, ... , 20, <B" for « = 8, 9, 10, ... , 20, and for 12.4, the Mathieu group M,2. All these groups have orders exceeding 40000, for which the memory of the CDC 7600 is too small. But, since for 2l", @" we have theoretical results, only the groups 16.19, 16.20, and 12.4 = M12 are still to be examined. Table 1 gives a list of all occurring permutation types and Table 2 gives the frequencies of their occurrence in the actual group (omitted types in Table 2 1 divisor of degree 2 1 divisor of degree 3 1 divisor of degree 6 Table 1 Occurring 
